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(54) CONTROL SYSTEM FOR NC MACHINE TOOL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress machining-basis trembling via 
a simple operation. 

SOLUTION: The control system for NC machine tools includes a spindle 
rotating speed control part 50 for setting a spindle to a preset rotating 
speed via a spindle motor 2, a first decision part 51 for determining the 
necessity for auxiliary function commands for spindle varying control to 
make valid or invalid the spindle rotating speed varying control of varying 
the spindle rotating speed within a prescribed range out of the preset 
rotating speed, and a second decision part 52 for determining the 
necessity for tool-by-tool commands to make valid or invalid the spindle 
rotating speed varying control for every tool. When at least either of the 
first and second decision parts 51 and 52 determines that the spindle 
rotating speed varying control be valid, the spindle rotating speed 
control part 50 effects this varying control. 
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^NCXf«Mj-e««-r5X*«lCfltrB^(*|el»5ia« 
St # 2MB J££ fc WciiaMB^ S IWS*© 

mffBSfl l OWW^J J: tfflWESS 2 (0«Wo/>^ < t> 

mm&m.<Dmh%m*n t-rzNc arm 

im*m2] mu3=mmmmmmwm*. mm i <o 

#U Wrffifcs J: tWIWE IB 2 OipJ Wf Wo p^a* > ffl IB^ttlHJte 
i:B«ONCIfffl»toSI»Sio 

[«*«3 ] «riBNcxf^««-cftfla-r5fl?riBx^o 
x«#^»«s*r«ffla*wiii*a^*»»j»* s wa 

ft***!**, £ fc*HEX*»»*©AaasRriB 

fflEXA«»^«««*tt0l^*aE»«»WB«:*^ 

Lti^«t*A^^r * zwrnt-tzm^m i * 

fctt2 (C|attONCXf^««CO$fW3gBo 

^5^^: S:»«£i-5fli3fc« 1 3 ov^-fttd^co 
^{ClS^ONCXf^^CO^Jffil^go 

-ci^*«"eA*-r*«rEx*tt»*icrtt. me^wo 

Ho 

[0 0 0 1 ] 

[*wojR-rsatff^»] nc (gcffi*jw 

[0 0 0 2] 

ci:is^) *^Ncxf^tttt«tt, ^ytv-^ML 

X£^?fc<6^NC;frDX^n^A (j£/.T\ NC/d^ 
flOXf£|g£^9^lCi^ ^NC^d^A 



(2) «fHI 2000-126991 

2 

^NCAox^n^^A^^y^^t^i/mLr. JLfcmt 

[0003] rojtrai*(c, ii^^ii^itt, 
0>*tt, 9JH9*DX*fl=ftif«cHg»Sixr. 

[0 0O4] r^H^^t)«BS:ai»J"rs«-*i:L 

1 0 5 2 7 7^««(CgEJCfiie*4xTV>So ^ 
^Bg6 1 - 3 5 2 2-J|-4*«fcl*. Mgj^Bg^- KT»**I 
IsHSSft) Sr^I&S-frSa^axZ) 
X*Sfc*»Hffl*3«J:U5*»«S:K^«*x? 
U ft±if *DXBf (ctW t> atm&ictz, 

20 ±»*&mmmzi£xmmMjL$:ft o w>mmmmmm 
*m^tzmm&±vmmtzw+z&ffitim7*ztLX^ 

[000 5] 

<&Bg6 1 -3 5 2 2^a^lB*OS«t?ti, tftf Dfi 
^(c(i, *nXtt»^Jffi:C"C3Ellfc«>|5j(EitS©j6i(i||Sr 

5£? *<Dtztb<Dmmmfflx&>z> 0 tz 

[0 0 0 6] ^<D£?temM$:M&:1rZ>ti#) 
40 {Zte£fLtzh<DX\ ^0X*^t/f3«»OaJfPJ*fSBm* 

[0 0 0 7] 

«). *aSW(^^*^5NCXf^««0#J»36«f*. NCX 

«w»^«ft3£*iHi(Eaift«iiii«t, mm±$h<D®mmi£ 
mG£tifcmmmmiztt^xmfe<D&mmxmn£ 

so <D^&mmmmffimmmm^<D&m&mm-rz>m 1 ^ 
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s t mm ufc £ # . 

[000 8] «rlB±*6IeHEig*f6rJ»«fPtt, mfiafjl 1 

[0 0 0 9] ftds, SWBNCXffMW-ettfflrsffiflBX 
a^XJr##fc»jC**rS91Eittlsieaff«»»J»3&s 

"TIBftA**ai:«r«*, 8(flBX*S»^««iflE*«iIsI 

[ooio] Mne£iwn«MMsbttfim^». me 

*^LTV^««-eA*-f-5WEX*ft«*lcW:, huIS 

[0011] 

l8JK*MSJC3&»3&»6NCXfpaH*<z>*J»i6« (N 
C^M) co^n^HK H2liX*»#^»JESbTFfS 

^i-m^ffiw<D$Lwm. bi 3 liN cADx^n^^ 

^b04tc^-TJ;5tc, NCM (SrtB*J«P36«) 1 
tt, NCJS^, MC v^-fc:^) , ^— 

irv^, WH«*^NCXif««Sr1M»UT*DXSrtf 

[0 0 12] NCMl lc<fc DfWWSftSNCfefitt:, 

-£*o tut, ^tto^ss^s^ttbttfc^^^^-effi 



(3) 4#IP} 2000-126991 

*|6lfcJ:t;xi*[6il^Mii»iS-fr5ri \z& v) . 
X^^rJS^PXi-^o 
[0 0 13] NC^glte. NClg»0±(ft6Dl5IKj£« 

^»SUPLTJigffl^x^^t/t)Sib^»©Ji-^^ 

^Itt^o NCglllt CPU (>fiA*Q£U£1E) 
(CRT) m^m^ix. KttWtl Jctt*- 

K3o, j^m&i&mztiZo 

[0014] e>\z.vx^ NcaE«<o#»«i8Bffl: 

tl^ROMl 1 — — B£ 

K£*L£>RAM1 2 -otfctt«»ONCyp^7 
20 A (NCflQX^ci^iO l 3 SrlE«LTl^NC*DX 

/p^A^^y i 4 £asg«s$ft-c^-5o cpus 

Ji, RAMI 2(CP-K$ix/cv^TA7 P n^7^, 
!/D^7Ai3j:i;f-^i:^oTi^t5o nc» 

{Cj:oTXf^^60^^PX$:tT9fc^<ONC^D^^ A 
1311 ^^tl:±«^«S:#5^«)(OXAttl»-T?*>S 

[0 0 15] 2(1 ^^^>-6{Cg^£*l 

*XT*3?K (S****) , ^#NPf+ 

#«IIeME»« (M0 3) »Jc«o-C*lftS:lHMHB»-f 

2 oieme** (isitsft) r±. 
ffltf>8*m«2 2(cj: «?«^p«imsn, «itas2 2^e>(o 

m^-^ 2^m^^Hfzm^<Dmm^m^^xo^M 

[0 0 16] X$&m-y—^—# 3t3. 
»«*HfcX|*ffl 2 3 1:7^2 4£^ 

(*fflo»tHS2 sd^aiASJxsaaf-^, tee?*— 

^3<tlB]«(^ 7 -Y > 6 I^JgM $ tt/c Z (D&W) 
W*iJ»a52 6C7y^2 7^LTgEM^ttTV^-5 0 Z 

50 Z«*|fi|^««!|.ffilia:«>iW»-t-S Q Z^ffl(0^t±S^2 
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»S2 6 hT>zf2 1\C7 4— Y'<vt £tl&o 
[0 0 1 7] A^#J£7te. NCgllOf^, ^ 

Itv^o 77^^3^-a3ii:i3:, ttMBSrSK 
-T^fcfecolgScO^r v-3 V^r— Fi —F9 i&sfiyij 

^-^-3 3, *^Bffi (OT, 3 4M 

[0018] ysi>*— 3 2fi, 7^/K8(;g 

^£*LfcPW3 4_L<D# — y;>3 6£r_hT, fc&^fpJt- 
^»*-grSfc«)0*— t?S>5. 3 3f*. *fIE 

*~ tK— K3 OtCtt, 1^-4 1, ^ 
tt N 7 7 ^ ^ 3 4 3 ^^/t ^ iiT v yy 

iCfcS V^f il^7 7 >^ 3 y^r-Srty (SEE) i" 

[0019] 7>f ^^U-f 8 (i % m 2 IC^H" <fc 5 x 
^X»*Tlc#J6$*T±«lllEl<Eji«at«*J«l (61 

iBHBCAXIbffilfliliiS (KT> ±tt«»*J»iB® fc 15 

8X13:. £tt|p|£jfe£Xttffltt--K» (»T, ^tt^B 

mmm*)} ^Ti:^n^Nfl:7 7^^^3y^ 
-Fa £M£ttffl1lffifi3 8«r£^-r<5 

JEJl«<o«tBo** (fc£;ttf, (B^fr-f) ) 

[0020] ±NiXlb«flttlBoi 3 8 + tf>3fc»£»*J#p- 

X^ t *#*»««iOSB»*S:JB3ei-*fc ^ 
Bfc^<^-*£S^LT^5o ±ttS»*]ffli-K*3 

£ft-0>SlE!l5i&8 «g<frleHg» [mi n-n Si ) , 

mm<ommmm mmm. Cmi n-n s 2 > m^vr 

u T4 4j>mvbtix&y, ^^)x!Jr4 4(ai 
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6 

3 2&£XP<— i?*Z~3 3 44f*rlftfPb'C, # — 

[oo2i] »i*<z>tw »>«■!)«:» 

S r i: tfffir o x ftfr o T t >5 X^co^ 
tt»J»^ft5^^^n^7A(c#ALT*3V^Tlt*-r 

[0 0 2 2] /P^Ag^l^l:, NC/d^7^ 
l 3ic»A*ixS3fett^»*J»ffl*«i««B«^Jctt. £ 
tt3E»#Jt»«:*ai^-rStg^' (fcirxJ*. M2 8 5) 

i*aMb*HW4r*i«bJci- (^£x.tf. M2 8 
6) ±tt«»«»flB*»««B»*W:. 

[0023] twDWisswctf, mmzrn 
3 w^as^a 5 ** a snrv ^^i/^^x* 

^ r^^5o r o^W^»»J»liffi 3 8 

Sr«^Lrv^«isr-A*-rsx*s^t§^-ct>. 
oipHBiifico^tt*^Bg:3eLTW*DS-&^r <b bx-# 
5 0 ^xjy*m;££*T9 Jt?DXB$(cfi, i^^^n/c 

[0 0 2 4] N C^M 1 Ht, ^lilEl^3iS^J^^ 5 0 <h 

mmm^—*fem&>5 9 a plc (^cr^^^y/^ 

«ffi5 9 b £tf>£>fcoTi^6o ^W^ftfBW!^— ^iRW 

S59a^PLC60il ^rtt^ti^^^ 7 >f > 6 f-gEJgg 
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fBdt, d n (0 6#S) Sr«*U 

f-^PLC60 o^MKItilHftlK^atlin 5 9bl: 
SlttJ-fSo B6l^f^7 70i«ilj:l*mt, IK 

9 bit, mf|Er f --^^^o-C^^i5$-(i-5fc^c7)^ 
[0 0 2 5] II, 2 (OWWrffl 51, 5 2 12, -fcft-P 

i"Sfc«>ox*«»«o*&*«»rrs 0 
[0026] JR 1 , ^2 ^JKrA 5 1, 5 2 < £ 

tt@63£«l»ffi 5 0 (2, mi OfWrffi 5 1 *5<fc tffi 2 

WLfc£#. *l«o*J*»5 1 o«KS:I*t5«»* 
ffotl^ 0 Lfc^oT. ^n^Ajg^X^&JB'fr 

[0 0 2 7] £<blC NCgtll^iiflWf-^ 
»J»«5 4«r«xTV>So :^±t*W»r-^l 
£&5 4fi, X*0#-§-TJC*fJSLyb±tt^»*JfflI^— ^ 
^-K^^T^^UTV^3Ett^®)^-^3 7£ 
±W^S)^J®iijffi 3 8{c3l^£-t!:>5<t <b 

mm?-* *±$mw*nmy*'-9 ^ys3 tciaigt-r^ 
tewmmT—?**:*) s 3(2, -^tL^tL/^^-f 

gl^ntv^o 5 ic, Jrax^otfl* 

*J-t-Swt^"C*SNC3S«lli. £*&0*si«£fM»» * 
5 0, SSl, Jg2©fl»f»5 1, 5 2, ±*M»#J»?\ 
— ^»i»«FP5 4 43j:^W^»»J»7 ? --^^^-y 5 3£ 

[0 0 2 8] XJMfSfe^frftfclo^TBWii-S. 
# — VA,*— 3 2:JoJ;t^- 3 3*«rMLT> 

±<*£»»JW-RSc 3 7p^T*^-y/u3 e^^Mcox^r 
*-S-T(Ofi:H(^»$-e:XAoa««rtf 5o ±«X»»J 



(5) 4#dH 2000-126991 

if-^SM5 4ii xa«o#sb*g3e*fct2«ia» 
s^-Toffli(c^^nycxAs#(7>9*b. w^^i 
r*j ) 5 8^tt^tTv^o -i-tztt. 

3fc*BHttfRHlp-«* 3 7 ^^tt: Lft:£tt£tt»1iPBraD 3 
8T\ ^J^Ift#^tr5l:-7-^ 5 8£r*7f: 
rox^0^tt^»#J«Sr^r3»*g3ei: 

/o $554 «u y * y 5 3 «cwa*^^> 

W^o/ c g^ N roX*#^c»jeS-fr-CIB«*-er 
fc£;ttf, *S«B«SixfcX*»#(©fe«:*^5**. 

[0029] ^ 5 8 s:f*^-rs*frtctt. mmcoi: 

r^-*t85fej ©ffilt»j£t 5 7 r ^> 3 f 

7 ^ts^ pj®3 4 ±(D^m^mmm-nm 3 7 

[00 3 0] xAMR^-e^Moiacaue^XIbVtrtt 

D-y;\s3 6SrEfett3Clfi«affll— K*3 7 (D^MOX 
^„^^^ y 5 3 Olltfll^ UfcBf^«>E1t«* 

5 0.0 ±7.5% 
100.0 ±15% 

110.0 -> ±16.5% 
200.0 ±30% 

[0031] ±tt3E»»J«^rSbt§*"e^«iiois«E 
so mmmmm^^m^x^u y=7 M,-r^a^\ tit 
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TM285 A100. 0;J b7*y?J*-tfl 
*v^^{ctt, *g^fflB4r rioo. 0 j lei 

5 0 s&k, zommj&nx+a. m^mznw^xmm 

v\ fc^xfcf, Jg^fiBOffil 5. 0M$±15% 

[0 0 3 2] fc£x.tf, X^##4<7>X^tC^U-CJt^ 
IB^IOO. OKRSL. r©lAOf£^06aS 

(JB^lHJteftSi ) ^SOOmin- 1 ^!:^ 3 
XRT^DI-rSB*^ £«<£>(E]iEj£ff4\ 8 0 Om i n 
- 1 {C^fLT± 1 5%(D^m^~t^t>^>Q 8 0 — 9 2 0m 

i n-'^jEH-eaElbS^rSCtJCttSo 0 2 

fl, X^#-^3, 6(7)lIi:ot^liNcya^7A(: 

IM§ 3 (Z)IIt*il^fir 9 N C / P ^7 AC 
te, TM2 8 5 A110. 0 ; j CQ*§^}¥ A£tU 
Xft#-^- 6 (DX^T^PX^fr pNC^D ^7^l:it 
TM285 A100. 0 ; J OJt^riSjf A£jft*"CV^ 

[00331 ^$b<D®mmm&&mfflffl-rz>^m 

EH^e>lll5tc^-rj;5f-. x«^£xji-eaox-r5» 

6NC/p^7^i3^iyo5/^i^ y ~f 
10 1) o i^of^n ry^T=i — K (titZ-&, 

-Ktf>*&Ktt* X*S»S * T*j 5 8T^ 

**) ^^^tLfcffi^X^^^J^^^^ 0*7^ 
-f 1 0 3) 0 

[0 0 3 4] Jf^Xjlr©*^^ ^W<D[p]KitS^^ 
lbiW»i-S±**»M»*— KSr#ailcK3£L (*ry 
/104) . ^^^#JmL^^^^ttfc(0^ 

WVrffi 5 l te. tttfr&o1zz/u y * (c^MKI&MffVSA 
(i-4t>*>. M2 8 5) 3ftSfc**«**«:«l»r* 
Uf^/i 0 6) 0 ^^dSfe^^CJi. 

7/l0 6T«m^i^:(i »l<7>WBfffi5 
If*. tt**o^^ny^|c**fcK»«P]«l*3aiJg* (-r 
*fc>*>. M2 8 6) fcfo&fr&frZmWr-fZ (^yy P 
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108), &»»*asfcs»*icri. 

K^3a(-^L-fcm (^77^10 9) . ^^s/^l 

0 l dot^^D ^ ^ £rSS#.Et3 e 
[0035] ^77^108 XWWfe^ (M 2 8 6 ) * 

tz^m&izn. ^Mm&m^ (tztx.^ mo 3, mo 

4) (D^m&mmzti (^77^1 1 0) , £m§he» 
^-es>s»-&jctt. fei:«ii9*Dx<7>ffi^5^ds»pjBf$ 

fr£ (^"ry-yi 11)0 ^C^JD^DX^^^C 

2) o *tt3E»*J»-=e- K^afw88:S*tfCV^»-& 
NCto^D^A^^!! 1 4^b±«i3e»»J«i 

IT, PLC60Cr^)7-^n, dt, d n 
20 t§ 0 PLC 6 Of*. ±tt£»SJ«ffi***« 5 9 b X 

s^fts^^fetEHE-rs o^-x^i 14) „ 

[0 0 3 6] feC«J*3ADXO«-&t (^77/H 
^iCte {^yy*\ 1 2) . ^ttIeHEj$Sjg^tcSeo"C 

5) o ^y^l 1 0-C±tt!Hlte*e^"T?*V^»^jCWt % 
^D^yAxy K(7)^ ("T^^^. M3 0, M0 2 
m) Tf*>S36^5*^s*JW*n* (^-r^^l 16) 0 : 
cd^p Am v K»*t?fc5»#fcfi«afcl*T L. 

in) D x^ftixA-cjsHij-rs^feow 

»»t§^T-*>ntf^»Srff 5o ^77^114, 115 

[0 0 3 7] /jr*3 % C<OSWl|g»*J»«, HiS— ^»J» 
^^^#5o S3©nc^o^7^i 3i:Stot* e>i: 

tt^Srfi 1 ^. HI 3 (a) (C^i-J: TT0 3 0 0J 

&Wtfr&Zbs **Tyrf\ 0 2,1 0 3cdM^J-«^o 
X^#-^3(7>X^X^^^ttT^^V>- 

nX\ X^#-^3(OXJrSrAnXfi[Hkti]tti-r (E13^^ 
50 3^112 0 0) e TM285 A110. 0 J ZWc^WiZ 
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Mitts, rsiooo mo 3j &fflw*st5t, 

10, 112, 113, 11 4<n®m\^& 
^ »8 3 5-l 165min-' ( 1 0 0 0 m i n 
-t±16. 5%) (Oifg-e^SllHie^-frS (IEI3^C0 2 0 
2) D 

[0 0 3 8] TGO 1-J SrR**5t, «J»J3lt)^<t 

ici^ibU *»li3E»«y«i^J:«aix*fftoixs (HI 

3t02 0 3) 0 TM286J «:K^ftd t . £tt££) 
»J»*&#pRl!B£t3 (i3^2 0 4) 0 TT040 

oj %m&&z>t, x^s*gssjxfcxft-e«>sr: ta* 
^-rs^l 0 2,1 0 3^SlcJ:oTW^r^^x50 

"t5 (^3tp<D 210) o TS 1 5 0 0 —J £rfe^&>5 
t, 1 3 5 0-1 6 5 0min-' ( 1 5 0 Om i n' 1 ± 

i 0%) o«-e^«jia*s£-fr5 (§3^2 i i) o 
[oo3 9] rcoi-j zm^zttymrnvmrnx 

3^2 1 2) 0 TTO 5 0 0J ^i^Si:, X^S 
»*$ixfcX*-eftv^i35SWK*n* H3^2 2 
0) o TG0 l-j ^rSc^^t. *«iS»»J»^~K 

fft>ftZ> (EI3^<£>2 2 1) o fTO 6 0 0J SrBE^St 
o/c^^t>. TT0 3 0 0J $ri^|lotf^2 0 0 

[00 4 0] 0 3 (b) tc^-r<t9(-. TT09 

0 0J XJrfetBSSix/cXA-efcSrt 

<7)2 4o) . rGoi---j x^m^WiMm^&ztoJifc 

tT^tLS (i34 J (7)24 1) e TM 2 8 6 J SrStE^BlS 

®)Vimh-rz> ms^<D2 4 2) 0 fgoi-j 

t)tL6 (0 3*tf>2 4 3) 0 

[0041] s«>iHWEjia-eiaiEL-c*DXLr 

7^?r— H.*Jh*f-So f^/W8©IS34T±i 
^Si^ljffi3 8 r(D»«I^J:9. 
^yW8 1*0 2 Jc^-r±tt^»»J1»iifffi 3 8 £*^-t 
5o -t LTs ^f-K3 0^LT, 
^ UfcX^O#^-(D t r -5^-* 5 8Srftmt 

-,f-K3 0^f)A^t5o CftMJ:^ tftfOfiiWs 



(7) »M 2000-126991 

OTftS^A^tSCi^t^So *<D&* NCr 

[0 0 4 2] ;:<D<fc5U:, XfiXJWMW) 

<D&$i$mh<>xftfr^x^zjL&<Dm&\a^ nc/ 
mm8t<Dmmfflm&ff?z.±&x~zz> 0 *tz, worn 

JO »(^^^jiJLr^*^ofed5||^tc*DXLT^St 
Vt/DlBKdsas^bySiX^lfr&lctt:, a-^u— *#*X 
^rfe*B^«r»i#*»fp-C««PPflcD 5 -h\cff ?Zt 

Rf*&<£t>, *»o*Xttjaic^lST(»»«asict/t5 

XAS*B3eo«k^«*-efcS(Z>-e. JRMLfc*- 

[0043] m 2 t^i-±tt3£»fH«!iffi 3 8 £^-r 
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